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Abstract. An Hybrid Rational Function Approximation (HRFA) algorithm has
two procedures: i.e. 1) obtain rational interpolation of given data sets, 2) remove
undesired poles of the rational interpolation. Here the approximate-GCD of numer-
ator and denominator polynomials are computed. In this paper, an error caused
by the procedure 2) is estimated. The algorithm of approximate-GCD proposed by
V.Hribernig and $\mathrm{H}.\mathrm{J}$ .Stetter is used in HRFA. Then, we show that the error is $O(\alpha)$ ,
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$x_{1}=a<x_{2}<\cdots<x_{k}=b$ $f_{i}=f(x_{i})$ , $i=1,$ $\cdots,$ $k$
$r_{m,n}(x)= \frac{p_{m}(x)}{q_{n}(x)}=\frac{\sum_{j=0}^{m}a_{j}X^{j}}{\sum_{j=0}^{n}bjx^{j}}$
$k=m+n+1$ $(m, n)$









(HRFA :Hybrid Rational Function Approximation)
HRFA
(HRFA)
: ,xl, $x_{1}.’\cdots,$ $x_{k}$ $f_{i}=f(x_{i}),$ $i=1,$ $\cdots,$ $k$ ,
GCD cutoff $\epsilon(0<\epsilon<<1)$
: $(x_{1}, f1),$ $(X_{2}, f_{2}),$ $\cdots,$ $(x_{k}, f_{k})$ $\tilde{r}_{m-\iota,n-}l(X)=\tilde{p}m-\iota(X)/\tilde{q}_{n-}\iota(X)$
:
1. $(m, n)$
$r_{m,n}(x)= \frac{p_{m}(x)}{q_{n}(x)}=\frac{\sum_{j=0}^{m}a_{j}X^{j}}{\sum_{j=0^{bx^{j}}}^{n}j}$ , $b_{0}=1$
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$k=m+n+1$






3. V.Hribernig,H.J.Stetter GCD HRFA
VHribernig, $\mathrm{H}.\mathrm{J}$ .Stetter GCD HRFA [4]
(cluster )
cluster GCD (near-GCD )
$\bullet$ $f1$ $f_{2}$ $\mathrm{G}\mathrm{C}\mathrm{D}(f1*, f2^{*})=g$ $||f_{i^{-}}fi^{*}||\leq\alpha,$ $i=1,2$ $f_{i}^{*}$
$g$ $\alpha$ $f1$ $f_{2}$ near-GCD $g$ $f1$ $f_{2}$ $\alpha$-GCD















$f_{1}$ $=$ $s_{j}^{(1)}f_{j}+s_{j-}^{(1)}1fj+1$ , for $j>1$ ,
$f_{2}$ $=$ $s_{j}f(2)+js-1fj(2)j+1$ , for $j>2$
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$||s_{j-1}^{(i)}fj+1||\leq\alpha,$ $i=1,2$ (1)
$\alpha$ near-GCD$(fi, f_{2})$ $\mathrm{E}\mathrm{A}$ (1)
$\alpha- \mathrm{G}\mathrm{C}\mathrm{D}$












4. HRFA GCD $\alpha$
$f(x)$ $\mathrm{H}\mathrm{R}\mathrm{F}\mathrm{A}\tilde{r}(x)$ $E(x)$ $e_{i}(x)=f(x)-r(x)$
$e_{r}(x)=r(x)-\tilde{r}(x)$
$E(x)=f(x)-\tilde{r}(x)=e_{i}(x)+e_{r}(x)$













$\max|x|\leq 1|\delta p(x)|\leq\alpha,$ $\max|x|\leq 1|\delta q(x)|\leq\alpha$
$c\in[-1,1]$
$e_{r}(c)= \frac{p(c)}{q(c)}-\frac{p(c)+\delta p(c)}{q(c)+\delta q(c)}$
$=(- \frac{\delta p(c)}{q(c)}+\frac{p(c)}{q(c)}\cross\frac{\delta q(c)}{q(c)}\mathrm{I}(1$ $-$ $\frac{\delta q(c)}{q(c)}+(\frac{\delta q(c)}{q(c)})^{2}-(\frac{\delta q(c)}{q(c)})^{3}+\cdots)$
$=O(\alpha)$
$| \frac{\delta q(c)}{q(c)}|<1$ $| \frac{\delta q(c)}{q(c)}|<1$
–













$||\delta_{P(}X$ ) $||=2.799\cross 10^{-}$ lo $<\alpha,$ $||\delta q(X)||=$
1.616 $\mathrm{x}10^{-1}0<\alpha$ $\min_{x_{i}}|q_{7}(X)|=0.230,$ $\max_{x_{i}}|\delta q(X)|=1.616\rangle($
$10^{-10}$
$x_{i}$ $|\delta q(x_{i})/q_{7}(X_{i})|<1$ $\alpha$-GCD
$|e_{r}(X_{i})|$
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